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The p lanned  C *  l u n a r  o r b i t  m i s s i o n  r e s u l t s  i n  a 
s u b s t a n t i a l  SPS f u e l  r e s e r v e  compared to a t y p i c a l  Apollo 
l u n a r  l a n d i n g  m i s s i o n .  Cur ren t  p l a n s  are t o  u s e  some of  t h i s  
f u e l  r e s e r v e  i n  t h e  T E I  maneuver i n  o r d e r  t o  d e c r e a s e  t h e  
t r a n s e a r t h  f l i g h t  t i m e  to a v a l u e  i n  the  neighborhood of  
56 hour s  (compared to 7 0  - 90 hour s  f o r  a t y p i c a l  l a n d i n g  
m i s s i o n ) .  A d d i t i o n a l  f u e l  r e s e r v e  e x i s t s  t o  p r o v i d e  a n  even 
s h o r t e r  f l i g h t  t i m e  shou ld  some t i m e  c r i t i c a l  con t ingency  
r e q u i r e  i t .  Accord ingly ,  it i s  of  i n t e r e s t  t o  s t u d y  TEI CV 
c o s t s  and E n t r y  c o n d i t i o n s  f o r  t hese  s h o r t  r e t u r n  t imes.  

Using December 2 1 ,  1968 a s  t h e  d a t e  of  l a u n c h ,  
p a t c h e d  c o n i c  t r a j e c t o r i e s  were g e n e r a t e d  f o r  S i t e  11-P-2.  
Var ious  t r a n s e a r t h  f l i g h t  times r a n g i n g  between 1 5  and 82  hrs 
were used  t o  de t e rmine  t h e  T E I  AV r e q u i r e m e n t s ,  t h e  c o s t s  i n  
CSM f u e l  and t h e  e n t r y  v e l o c i t i e s .  The earth-moon d i s t a n c e  
a t  t h e  t i m e  of T E I  f o r  t h i s  l a u n c h  o p p o r t u n i t y  i s  about  
1 2 5 0  x 1 0  f t  ( n e a r  t h e  ave rage )  and i n c r e a s i n g .  The v e l o c i t y  
r e q u i r e m e n t s  for o t h e r  launch  o p p o r t u n i t i e s  w i l l  d i f f e r  
s l i g h t l y  from these  r e s u l t s  because  of t h e  d i f f e r e n c e s  i n  
earth-moon d i s t a n c e .  
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F i g u r e  1 shoks  t h e  T E I  AV, t h e  e n t r y  v e l o c i t y  and 
the  e x c e s s  CSM f u e l  weight  as f u n c t i o n s  of t h e  t r a n s e a r t h  
f l i g h t  t i m e .  The s h o r t e s t  f l i g h t  t ime t h e  CSM can a c h i e v e  
i s  abou t  32  h r s  r e q u i r i n g  a AV of  6750 f p s  a t  T E I  and r e s u l t i n g  
i n  a n  e n t r y  v e l o c i t y  of  37100 f p s .  F i g u r e  2 shows t h e  l i m i t s  
on f l i g h t  p a t h  a n g l e  a t  e a r t h  e n t r y  as f u n c t i o n s  of t h e  e n t r y  
v e l o c i t y . *  The a c c e p t a b l e  f l i g h t  p a t h  a n g l e  f o r  t h e  32 h r  
f l i g h t  i s  between 5.4' and 7 . 4 O .  

*See " P r e l i m i n a r y  High-speed En t ry  C o r r i d o r "  b y  p .  E. 
Moseley, TRW I n t e r o f f i c e  Correspondence 3353.1-13, 
T a s k  A - 1 9 1  F i l e ,  August 23 ,  1968 .  
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The mission data used for these simulations are 
given in the Table following the figures. 
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TRANSEARTH FLIGHT TIME, HRS 

FIGURE I - TEI A V ,  ENTRY VELOCITY AND EXCESS CSM FUEL WEIGHT VS. 
TRANSEARTH FLIGHT TIME FOR MISSIONS TO ll-P-2 LAUNCHED 
ON DEC. 21, 1968 
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FIGURE 2 - ENTRY CORRIDOR 
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MISSION DATA 

SITE: 11-P-2 (LON = 2.725 LAT = 3 4 . 4 )  

TIME OF EARTH LAUNCH: December 21 ,  1 9 6 8  12:30  

VEHICLE WEIGHTS: 

T o t a l  i n j e c t e d  weight 

SLA 

CSM ( w i t h  crew) 

SM SPS f u e l  ( f u l l  t a n k )  

SM RCS f u e l  

TRAJECTORY DATA: 

E a r t h  l aunch  azimuth 

R e v o l u t i o n s  i n  EPO b e f o r e  T L I  

LP13 az imuth  over l a n d i n g  s i t e  

R e v o l u t i o n s  i n  LPO b e f o r e  T E I  

MIDCOURSE CORRECTION AV BUDGET: 

T r a n s l u n a r  phase  

T r a n s e a r t h  phase  

68440 l b s  

3900 l b s  

23500 l b s  

39740 l b s  

1300 l b s  

+720 

1. 

-78" 

10. 

130 f p s  

62 f p s  
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